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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a metallic plate shape joined body 
by applying frictional agitation joining to joining members without 
limiting the joined strength of a joined body with the plate 
thickness and moreover without strictly controlling the shape or the 
like of the end part of joining members. 

SOLUTION: In the plate shape joined body obtained by joining 
mutually end parts of two plate shape metallic joining members 1, 2, 
the bent part 10, wherein the end part is bent in the thickness 
direction in parallel, is provided in one end part of one side 
joining member 1, and the end part 20 of the other side joining 
member is superposed on the inside of the bent part 10 so that one 
side surfaces of both joining members 1, 2 are arranged on the same 
flat surface. Under this state, a rotating pin shape probe 32 is 
inserted in the superposed direction from the outside of the bent 
part 10, and frictional agitation joining is applied to the 
superposed part 4 . 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the metal plate manufacturing-like zygote used as the structure 

material and the other structure material for the cars of an automobile or an electric car. 

[0002] 

[Description of the Prior Art] The tabular zygote which joined two or more metal tabular joint material as tabular 
structure material used for the car of an automobile or an electric car may be used. 

[0003] Conventionally, as shown in drawing 4 , said tabular zygote compared the edge of tabular metal joint material 

(101) (102), and was manufactured by joining this comparison section by melting welding of argon gas arc welding etc. 

[0004] However, when joining in the state of said comparison, since the bonding strength is influenced by the board 
thickness (T) of joint material (101) (102), in order to raise bonding strength, it needed processing to which only the 
edge concerning junction of joint material (101) (102) thickens board thickness (T), and enlarges a plane-of- 
composition product. Moreover, said melting welding needed to make the comparison section the suitable joint 
geometry, and its process for it increased, or the organization and presentation of a fusion part changed, and the 
mechanical strength of a zygote fell, or junction had a fault, such as difficulty or becoming impossible, depending on 
the kind of material of joint material. 

[0005] Then, manufacturing said metal plate manufacturing-like zygote using the friction churning conjugation method 

which is one of the solid-state-welding methods joined without fusing joint material is proposed. 

[0006] Said friction churning conjugation method is shown below. As shown in drawing 5 , namely, on the end-face 

(131) axis of the cylindrical rotator (130) of path size Rotating said rotator (130) using the junction equipment (103) 
which the hard small-diameter pin-like probe (132) projected, and was formed in one rather than joint material (101) 

(102) Said probe (132) is inserted in the comparison section of the compared joint material (101) (102) of two sheets. 
Generally, insertion is performed until the end face (131) in which the probe (132) of a rotator (130) is formed contacts 
joint material. And along with the comparison section, a probe (132) is relatively moved to joint material (101) (102) 
with a probe insertion condition. With the frictional heat generated by rotation of a probe (132) and the rubbing of joint 
material (101) (102), or the frictional heat further generated in connection with the rubbing of the end face (131) of a 
rotator (130), and joint material (101) (102) While joint material (101) (102) softens [ near the contact part with a probe 

(132) ] and being agitated by the probe (132) After carrying out plastic flow with migration of a probe (132) in the 
mode around which it turns behind [ travelling direction ] a probe (132) so that a softening churning part may fill the 
passage slot on the probe (132) in response to the advance pressure of a probe (132), frictional heat is lost quickly and 
cooling solidification is carried out. This phenomenon is successively repeated with migration of a probe (132), and 
finally joint material compares and it is joined in the section. 

[0007] 

[Problem(s) to be Solved by the Invention] If a tabular zygote is manufactured using said friction churning conjugation 
method, it is not necessary to process the joint geometry for melting welding on a joint material edge and, and a limit 
cannot be received in the class of metal material which is joint material, or that there is little deformation of the 
presentation and organization by the heat at the time of junction etc. can cancel a fault peculiar to melting welding. 
However, even if it used the friction churning conjugation method, in order to be dependent on the board thickness (T) 
of an abutting-surface product, i.e., joint material, like melting welding, as it is shown in drawing 5 , in order for 
bonding strength to raise bonding strength, the need of comparing and processing the board thickness of the section 
thickly still remained. Furthermore, since a junction activity would be checked if it becomes the cause of poor junction 
and curvature and a knee are in joint material if a clearance and the dislocation between both plates are in the 
comparison section when performing friction churning junction in the state of comparison, the end shape of joint 



^material "needed to be managed strictly. 

[0008] This invention is made in view of the above-mentioned technical problem, and it aims at offer of the metal plate 
manufacturing-like zygote obtained by carrying out friction churning junction of the joint material, without the bonding 
strength of a zygote not being restricted by board thickness, and managing the configuration of a joint material edge 
etc. strictly. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the metal plate manufacturing-like 
zygote concerning this invention It is the tabular zygote which joins the edges of the tabular metal joint material of two 
sheets, and is obtained. After the edge of the joint material of another side has piled up in the inside of said flection, so 
that the flection to which the edge concerned was crooked in the shape of parallel in the thickness direction may be 
prepared in the edge of one joint material and one field of both joint material may be arranged on the same flat surface 
It is characterized by inserting the pin-like probe which rotates from the outside of a flection in the direction of 
superposition, and coming to carry out friction churning junction of the superposition section. 
[0010] Since it comes to manufacture the metal plate manufacturing-like zygote of said configuration by the friction 
churning conjugation method which is a solid-state-welding method, change of an organization or a presentation is seen 
neither in a joint nor its near, but it is made with the high zygote of a mechanical strength as a whole. Moreover, in the 
production process, since friction churning junction of the probe is inserted and carried out from the field opposite to 
the field which is in the condition which piled up the flection and edge of joint material, and has been arranged on the 
same flat surface, the fields of both joint material are joined in the condition of having always contacted. Therefore, 
even if it does not manage the configuration of a joint material edge etc. strictly, a zygote without poor junction is 
manufactured. Furthermore, by setting up the superposition area of a joint material edge, since bonding strength can be 
set as arbitration, it can consider as the metal plate manufacturing-like zygote which has predetermined bonding 
strength, without being influenced by the board thickness of joint material 
[0011] 

[Embodiment of the Invention] Next, the gestalt of operation concerning this invention is explained, referring to the 
sign in drawing. 

[0012] Drawing 1 is drawing having shown the condition that the edge of the cross direction of joint material (1) and 
(2) piled up, and the superposition section (4) concerned was joined by junction equipment (3). 
[0013] Said joint material (1) and (2) are the tabular members of the product made from aluminum of the same 
thickness, and the flection (10) to which the edge concerned was crooked in the shape of parallel in the thickness 
direction is prepared in the edge of the cross direction of one joint material (1) covering the whole die-length direction. 
Moreover, extent of crookedness of said flection (10) is in the condition which the edge (20) of the joint material (2) of 
another side put on the inside, and it is set up so that the front face (1 1) of both joint material (1) and (2) and (21) may 
become the same flat surface. 

[0014] A hard small-diameter pin-like probe (32) projecting said junction equipment (3) from joint material (1) and (2), 
it being formed on the edge axis of the cylindrical rotator (30) of path size, at one, and rotating said probe (32) By 
making it insert and move to the superposition section (4) of the joint material (1) of two sheets, and (2), joint material 

(1) and (2) are joined in the state of superposition. 

[0015] And as shown in drawing 2 , after the edge (20) has piled up the metal plate manufacturing-like zygote inside 

the flection (10) of joint material (1), by said junction equipment (3), it comes to carry out friction churning junction in 

the direction of superposition, and the whole surface of a zygote is made with flatness. 

[0016] Next, the manufacture approach of the zygote concerning this operation gestalt is explained. 

[0017] After making the edge of joint material (1) crooked in a predetermined configuration and forming a flection 

(10), superposition, joint material (1), the front face (1 1) of (2), and (21) are arranged for the edge (20) of joint material 

(2) on the same flat surface inside said flection (10). 

[0018] Next, a probe (32) is inserted in the superposition section (4) from the rear-face [ of the superposition section 
(4) ] (12), and (22) side, rotating the rotator (30) of said junction equipment (3). Insertion is performed until the end 
face (3 1) in which the probe (32) of a rotator (30) was formed forces a flection (10) front face. The probe (32) 
penetrated one joint material (1) in this condition, and it has reached near the front face (21) of the joint material (2) of 
another side. And along with the superposition section (4), a rotator (30) and a probe (32) are moved relatively 
[ direction / of joint material (1) and (2) / die-length ] with said condition, and it joins, pressing the superposition 
section (4) in the direction of superposition, and sticking the field of joint material (1) and (2) by the end face (31) of a 
rotator (30). With the frictional heat generated by rotation of a probe (32) and the rubbing of joint material (1) and (2), 
or the frictional heat further generated in connection with the end face (31) of a rotator (30), and rubbing with one joint 
material (1) Probe While joint material (1) and (2) soften [ near the contact part of (32) ] and being agitated by the 
probe (32) After carrying out plastic flow with migration of a probe (32) in the mode around which it turns behind 



[ travelling direction ] a probe (32) so that a softening churning part may fill the passage slot on the probe (32) in 
response to the advance pressure of a probe (32), frictional heat is lost quickly and cooling solidification is carried out. 
This phenomenon is successively repeated with migration of a probe (32), finally friction stirring junction of the 
superposition section (4) of joint material (1) and (2) is carried out covering the whole die-length direction, and a metal 
plate manufacturing-like zygote is obtained 

[0019] In the production process of the metal plate manufacturing-like zygote concerning this operation gestalt Since it 
is joined the superposition section (4) of joint material (1) and (2) being forced in the direction of superposition by the 
end face (31) of a rotator (30), It is joined by said pressure, being right set, even if curvature and a knee are in the edge 
of joint material (1) and (2), and the field of joint material (1) and (2) is always joined in the state of adhesion. 
Therefore, although the obtained metal plate manufacturing-like zygote does not need to manage strictly the condition 
of the edge of joint material (1) and (2), it is made with a good zygote without poor junction. Furthermore, since the 
front face (1 1) of the junction side of joint material (1) and (2) and the opposite side and (21) are arranged on the same 
flat surface, a root crack etc. does not generate them. Therefore, the obtained zygote has the flat whole surface and is 
made with the high zygote of design nature. 

[0020] Moreover, since a metal plate manufacturing-like zygote joins joint material (1) and (2) with a friction churning 
conjugation method and it is obtained, a joint is not fused only by carrying out plastic flow, but there is no change of an 
organization or a presentation in a joint or its near, and it can have a mechanical strength high as the whole zygote. 
[0021] Furthermore, the touch area of the superposition section (4) of joint material (1) and (2) is set up suitably, the 
configuration of a probe (32) can be changed or bonding strength can be set as arbitration by making migration of a 
probe (32) move in a zigzag direction, and it can consider as the metal plate manufacturing-like zygote which has 
predetermined bonding strength, without being influenced by the board thickness of joint material (1) and (2). 
[0022] In addition, as it is the purpose filled up with the clearance section (40) which exists in the front-face [ which is 
shown in drawing 2 / of the superposition section (4) ] (1 1), and (21) side, or it serves also as the purpose which 
strengthens junction and it is shown in drawing 3 , it is good for said clearance section (40) or its near also as the 
friction churning junction from a front-face (11) side and the (21) sides, or a thing which performs welding etc. in 
addition to this. 

[0023] In addition, this invention is not necessarily limited to the above-mentioned operation gestalt. For example, the 
quality of the material of a zygote may necessarily be limited to neither aluminum nor its alloy, and all metals, such as 
a steel plate and a copper plate, and an alloy are sufficient as it. Moreover, you may be the metal plate manufacturing- 
like zygote obtained by carrying out friction churning junction of the joint material from which board thickness and a 
kind of material differ. 
[0024] 

[Effect of the Invention] By above-mentioned order, in said flection and edge of the joint material of another side, 
friction churning junction is carried out and the metal plate manufacturing-like zygote concerning this invention is 
obtained [ section / concerned / superposition and / superposition ] so that one field of both joint material may be 
arranged on the same flat surface, while preparing a flection in one joint material. Therefore, it is made with the high 
zygote of a mechanical strength with which change of an organization or a presentation is seen neither in a joint nor its 
near. Moreover, since it will be the flection and edge of joint material in a superposition condition, and a pin is inserted 
from the outside of a flection and friction churning junction of the superposition section is carried out, even if it is 
joined in the condition of having always stuck and the fields of both joint material do not manage the configuration of a 
joint material edge etc. strictly, it can consider as a zygote without poor junction. Furthermore, since ******** ? a s a 
result bonding strength can be set as arbitration by setting up the superposition area of a joint material edge, it can make 
with the metal plate manufacturing-like zygote which has predetermined bonding strength, without being influenced by 
the board thickness of j oint material . 
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